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1 Apparatus and Method for recovering fluids from a 

2 well 
3 

4 The present invention relates to an apparatus and 

5 method for diverting fluids. 
S 

1 It is common for a subsea well to have a Christmas 

8 tree on the seabed and for this Christmas tree to 

9 have a choke located in the production wing branch. 

10 Production fluids flow up the production bore, into 

11 the production wing branch, through the choke, and 

12 out of an outlet of the production wing branch into 

13 an outlet header, from where the fluids are conveyed 

14 away, for example, to the surface.' Wells and trees 

15 are often active for a long time, and so wells from 

16 a decade ago may still be in use today. However, 

17 technology has progressed a great deal during this 

18 time, for example, subsea processing of fluids is 

19 now desirable. Such processing can involve adding 

2 0 chemicals, separating water and sand from the 

21 hydrocarbons, etc. Furthermore, it is sometimes 

22 desired to take fluids from one well and inject a 
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2 

1 component of these fluids into another well . To do 

2 any of these things involves breaking the pipework 

3 attached to the outlet of the wing branch, inserting 

4 new pipework leading to this processing equipment, 

5 alternative well,, etc. This provides the problem 

6 and large associated risks of disconnecting pipe 

7 work which has been in place for a considerable 

8 time, and which was never intended to be 

9 disconnected. Furthermore, due to environmental 

10 regulations, no produced fluids are allowed to leak 

11 out into the ocean, and any such unanticipated and 

12 unconventional disconnection provides the risk that 

13 this will occur. 
14 

15 According to a first aspect of the present invention 

16 there is provided a diverter assembly for a 

17 Christmas tree, comprising a bousing having an 

18 internal passage, wherein the diverter assembly is 

19 adapted to be attached to a choice body so that the 
2 0 internal passage of the diverter assembly is in 
21 communication with the interior of the choke body. 
22 

2 3 The invention provides the advantage that fluids can 

24 be diverted from their usual path between the well 

25 bore and the outlet of the wing branch. The fluids 

26 may be produced fluids being recovered and 
2 7 travelling from the well bore to the outlet. 
2 8 Alternatively, the fluids may be injection fluids 
23 travelling in the reverse direction into Che well 
30 bore. As the choke is standard equipment, there are 

31 well-known and safe techniques of removing and 

32 replacing the choke as it wears out. The same tried 
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and tested techniques can be used to remove the 

2 choke from the choke body and to clamp the diverter 

3 assembly onto the choke body, without the risk of 

4 leaking well fluids into the ocean. This enables 

5 new pipe work to be connected to the choke body and 

6 hence enables safe re-routing of the produced 
fluids, without having to undertake the considerable 

8 risk of disconnecting and reconnecting any of the 

9 existing pipes {e.g. the outlet header) . 



7 



10 

11 
12 



Some embodiments allow fluid communication between 
the well bore and the diverter assembly. Other 

13 embodiments allow the well bore to be separated from 

14 a region of the diverter assembly. The choke body 

15 may be a production choke body or an annulus choke 

16 body. The well bore may be a production bore or an 

17 annulus bore. 
18 

19 Preferably, a first end of the diverter assembly is 

2 0 provided with a clamp for attachment to a choke 

2 1 body . 

22 

23 Optionally, the housing is cylindrical and the 

24 internal passage extends axial ly through the housing 

25 between opposite ends of the housing. 

26 Alternatively, one end of the internal passage is in 

27 a side of the housing. 
28 

29 Typically, the flow diverter assembly includes 

30 separation means to provide two separate regions 

31 within the flow diverter assembly. Typically, each 

32 of these regions has a respective inlet and outlet 
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1 so that fluid can flow through, both of these regions 

2 independently. 
3 

4 Optionally, the housing includes an axial insert 

5 portion. 
6 

7 Typically, the axial insert portion is in the form 

8 of a conduit. Typically, the end of the conduit 

9 extends beyond the end of the housing. Preferably, 
ID the conduit divides the inside of the diverter 

11 asaembly into a first region formed by the bore of 

12 the conduit and a second region formed by the 

13 annulus between the housing and the conduit. 

14 Optionally, the conduit is adapted to seal within 

15 the inside of a choke body to prevent fluid 

16 communication between the annulus and the bore of 

17 • the conduit. 
18 

19 Alternatively, the axial insert portion is in the 

2 0 form of a stem. Optionally, the axial insert 

21 portion is provided with a plug adapted to block an 

22 outlet of the Christmas tree. Preferably, the plug 

23 is adapted to fit within and seal inside a passage 

24 leading to an outlet of a branch of the christmas 

25 tree. 
26 

27 Optionally, the diverter assembly provides means for 

28 diverting fluids from a first portion of a first 
23 flowpath to a second flowpath, and means for 

30 diverting the fluids from a second flowpath to a 

31 second portion of a first flowpath. 
32 
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1 According to a second aspect of the present 

2 invention there is provided a Christmas tree having 

3 a choke body and a diverter assembly; wherein the 

4 diverter assembly comprises a housing having an 

5 internal passage, and wherein the diverter assembly 

6 is attached to the choke body so that the internal 

7 passage of the diverter assembly is In communication 

8 with the interior of the choke body. 
9 

10 The choke body may be a production choke body or an 

11 annulus choke body. The well bore may be a 

12 production bore or an annulus bore. 
13 

14 Optionally, the diverter assembly is attached to the 

15 choke body by a clamp. 
16 

17 Optionally, the Christmas tree has a wing branch and 

18 a wing branch outlet, and the internal passage of 

19 the diverter assembly is in fluid communication with 

20 the wing branch outlet. Optionally, a region 

21 defined by the diverter assembly is separate from 

22 the production bore of the well. Optionally, the 

23 internal passage of the diverter assembly is 

24 separated from the well bore by a closed valve in 

25 the Christmas tree. 
26 

27 Alternatively, the diverter assembly is provided 

28 with an insert in the form of a conduit which 

29 defines a first region comprising the bore of the 

30 conduit, and a second separate region comprising the 

31 annulus between the conduit and the housing. 

32 Optionally, one end of the conduit is sealed inside 
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1 the choke body to prevent fluid communication. 

2 between the first and second regions. 
_ 3_ 

4 Optionally, the annulus between the conduit and the 

5 housing is closed so that the annulus is in 

6 communication with the wing branch only. 
7 

8 Alternatively, the annulus has an outlet for 

9 connection to further pipes, so that the second 

10 region provides a flowpath which is separate from 

11 the first region formed by the bore of the conduit. 
12 

13 Optionally, the first and second regionB are 

14 connected by pipework. Optionally, a processing 

15 apparatus is connected in the pipework so that 
IS fluids are processed whilst passing through the 
17 connecting pipework. 

18 

19 Typically, the processing apparatus is selected from 

20 at least one of the group consisting of i 

21 a pump; a process fluid turbine; injection apparatus 

22 for injecting gas or steam; chemical injection 

23 apparatus; a fluid riser; measurement apparatus ; 

24 temperature measurement apparatus; flow rate 

2 5 measurement apparatus; constitution measurement 

25 apparatus; consistency measurement apparatus; gas 

27 separation apparatus; water separation apparatus; 

28 solids separation apparatus; and hydrocarbon 
23 separation apparatus. 

30 

31 Optionally, the divert er assembly provides a barrier 

32 to separate the wing branch outlet from the wing 
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1 branch. Optionally, the barrier comprises a plug, 

2 which is typically located inside the choke body to 

3 block the wing branch outlet. Optionally, the plug 

4 is attached to the housing by a stem which extends 

5 axial ly through the internal passage of the housing. 
6 

7 Alternatively, the barrier comprises a conduit of 

8 the diverter assembly which is engaged within the 

9 choke body. 
10 

11 Optionally, the Christmas tree is provided with a 

12 conduit connecting the first and second regions. 
13 

14 According to a third aspect of the present 

15 invention, there is provided a method of diverting 

16 fluids, comprising: attaching a diverter assembly to 

17 a choke body of a Christmas tree, wherein the 

18 diverter assembly comprises a housing having an 

19 internal passage, so that the internal passage of 
2 0 the diverter assembly is in communication with the 

21 interior of the choke body; and diverting the fluids 

22 through the housing. 
23 

24 Optionally, the Christmas tree includes a wing 

25 branch and a wing branch outlet and the diverter 

2S assembly provides a barrier which separates the wing 

2 7 branch outlet from the rest of the wing branch. 
28 

29 Optionally, the method is used to recover produced 

3 0 fluids from a well by diverting produced fluids from 
31 the production bore, through the internal passage in 
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1 the diverter assembly to an aperture in the diverter 

2 assembly. 

3 

4 Alternatively, the method is used to inject fluids 
B into a well, by delivering fluids through an 

6 aperture in the diverter assembly, through the 

7 internal passage and the choke body, and into the 

5 well. 
9 

10 Alternatively, the method is used to divert fluids 

11 between the wing branch outlet and the aperture of 

12 the diverter assembly. The fluids may be passed in 

13 either direction through the diverter assembly, so 

14 that the aperture of the diverter assembly comprises 

15 an inlet or an outlet . 
IS 

17 Typically, the flow diverter assembly includes 

18 separation means to provide two separate flow 

19 regions within the flow diverter assembly, and the 

20 method includes the step of passing fluids through 

21 both of these regions, 
22 

23 Typically, the housing of the diverter assembly has 

24 an extension portion in the form of an interior 

25 conduit extending, internally through the housing, 

26 the bore of the conduit defining a first flow 

27 region, and the annulus between the conduit and the 

28 housing defining a second flow region, each of the 

29 firsn and the second flow .tegfioas having a. 

30 respective inlet and outlet, and the method includes 

31 the step of passing fluids through both of the first 

32 and the second flow regions. 
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1 

2 Optionally, fluids are passed through the first and 

3 the second flow regions in the same direction. 

4 Alternatively, fluids are passed through the first 

5 and the second flow regions in opposite directions. 
6 

7 Optionally, the fluids are passed through one of the 

8 first and second flow regions and subsequently at 

9 least a proportion of these fluids are then passed 

10 through the other of the first and the second flow 

11 regions. Optionally, the method includes the step 

12 of processing the fluids in a processing apparatus 

13 before passing the fluids back to the other of the 

14 first and second regions. 
15 

16 Optionally, the first and second regions are 

17 connected by pipework. Optionally, a processing 

18 apparatus is connected in the pipework so that 

19 fluids are processed whilst passing through the 

20 connecting pipework. 
21 

22 Typically, the processing apparatus is selected from 

23 at least one of the group consisting of: 

24 a pump; a process fluid turbine; injection apparatus 

25 for injecting gas or steam? chemical injection 

26 apparatus; a fluid riser,- measurement apparatus; 
2 7 temperature measurement apparatus; flow rate 

28 measurement apparatus; constitution measurement 

2 9 apparatus; consistency measurement apparatus; gas 

30 separation apparatus,- water separation apparatus ; 

31 solids separation apparatus; and hydrocarbon 

32 separation apparatus." 
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1 

2 Typically, the method includes the step of removing 

3 a choke f Tom__the_ choke body before attaching t he 

4 diverter assembly to the choke body. 
5 

6 Optionally, the method includes the step of 

7 diverting fluids from a first portion of a first 

8 flowpath to a second flowpath and diverting the 

9 fluids from the second flowpath to a second portion 
10 of the first flowpath. 

11 

12 The method provides the advantage that fluids can be 

13 diverted (e.g. recovered or injected into the well, 

14 or even diverted from another route, bypassing the 

15 well completely) without having to remove and 

16 replace any pipes already attached to the wing 

17 branch outlet. 
IS 

19 According to a fourth aspect of the invention there 

20 is provided a flow diverter assembly comprising a 

21 conduit adapted to be inserted within a christmas 

22 tree branch bore, such that the bore of the conduit 

23 defines a first region and the annulus between the 

24 conduit and the christmas tree branch bore defines a 

25 ' second region. 

26 

27 Preferably, each of the first and the second region 

2 8 has a respective inlet and outlet, so fluids can 

29 flow through both of these regions. 
30 
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1 An embodiment of the invention will now be 

2 described, by way of example only, and with 

3 reference to the following drawings, in which; - 
4 

5 Fig 1 shows a cross -sectional view of a first 

S embodiment of a diverter assembly; 

7 

8 Fig 2 shows a cross -sectional view of a second 

9 embodiment of a diverter assembly; 



10 
11 



Fig 3 shows a cross -sectional view of a third 

12 embodiment of a diverter assembly; and 
13 

14 Fig 4 shows a cross-sectional view of a fourth 

15 embodiment of a diverter' assembly. 
IS 

17 Fig 1 shows a diverter assembly 10 which is attached 

18 to a choke body 12, which is located in the 

19 production wing branch 14 of a Christmas tree 16. 

20 The production wing branch 14 has an outlet 18, 

21 which is located adjacent to the choke body 12. The 

22 diverter assembly 10 is attached to the choke body 

23 12 by a clamp 19. A first valve VI is located in 

24 the central bore of the Christmas tree and a second 

25 valve V2 is located in the production wing branch 

26 14. 
27 

2 8 The choke body 12 is a standard subsea choke body 

29 from which the original choke has been removed. The 

3 0 choke body 12 has a bore which is in fluid 

31 communication with the production wing branch 14. 

32 The upper end of the bore of the choke body 12 
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1 terminates in an aperture in the upper surface of 

2 the choke body 12 . The lower end of the bore of the 

3 choke body communicates with the bore of the 

4 production wing branch 14 and the outlet 18. 
5 

6 The diverter assembly 10 has a cylindrical housing 

7 20, which has an interior axial passage 22. The 

8 lower end of the axial passage 22 is open,- i.e. it 

9 terminates in an aperture. The upper end of the 

10 axial passage 2 2 is closed, and a lateral passage 26 

11 extends from the upper end of the axial passage 2 2 

12 to an outlet 24 in the side wall of the cylindrical 

13 housing 20. 
14 

15 The diverter assembly 10 has a stem 2 8 which extends 

16 from the upper closed end of the axial passage 22, 
1? down through the axial passage 22, where it 

18 terminates in a plug 30. The stem 28 is longer than 

19 the housing 20, so the lower end of the stem 28 

20 extends beyond the lower end of the housing 20. The 

21 plug 30 is shaped to engage a seat in the choke body 

22 12, so that it blocks the part of the production 

23 wing branch 14 leading to the outlet 18 . The plug 

24 therefore prevents fluids from the production, wing 

2 5 branch 14 or from the choke body 12 from exiting via 

2 5 the outlet 18. The plug is optionally provided with 

27 a seal, to ensure that no leaking of fluids can take 

2 8 place . 
29 

30 Before fitting the diverter assembly 10 to the tree 

31 IS, a choke is typically present inside the choke 
32 body 12 and the outlet 18 is typically connected to 
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1 an outlet conduit, which conveys the produced fluids 

2 away e.g-. to the surface. Produced fluids flow 

3 through the bore of the Christmas tree 16, through 

4 valves VI and V2 , through the production wing branch 

5 14, and out of outlet 18 via the choke . 
6 

7 The diverter assembly 10 can be retrofitted to a 

8 well by closing one or both of the valves VI and V2 
3 of the Christmas tree 16. This prevents any fluids 

10 leaking into the ocean whilst the diverter assembly 

11 10 is being fitted. The choke {if present) is 

12 removed from the choke body 12 by a standard removal 

13 procedure known in the art. The diverter assembly 

14 10 is then clamped onto the top of the choke body 12 

15 by the clamp 19 so that the stem 28 extends into the 

16 bore of the choke body 12 and the plug 3 0 engages a 

17 seat in the choke body 12 to block off the outlet 

18 18. Further pipework {not shown) is then attached 

19 to the outlet 24 of the diverter assembly 10. This 

20 further pipework can now be used to divert the 

21 fluids to any desired location. For example, the 

22 fluids may be then diverted to a processing 

23 apparatus, or a component of the produced fluids may 

24 be diverted into another well bore to be used as 
2 5 injection fluids. Further examples of processing 
26 apparatus are described in more detail below. 

27 

2 8 The valves VI and V2 are now re-opened which allows 
29 the produced fluids to pass into the production wing 

3 0 branch 14 and into the choke body 12, from where 

31 they are diverted from their former route to the 

32 outlet 18 by the plug 30, and are instead diverted 
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1 through the diverter assembly 10, out of the outlet 

2 24 and into the pipework attached to the outlet 24 . 
3 

4 Although the above has been described with reference 

5 to recovering produced fluids from a well, the same 

6 apparatus could equally be used to inject fluids 

7 into a well, simply by reversing the flow of the 

S fluids. Injected fluids could enter the diverter 

9 assembly 10 at the aperture 24, pass through the 

10 diverter assembly 10, the production wing branch 14 

11 and into the well. Although this example has 

12 described a production wing branch 14 which is 

13 connected to the production bore of a well, the 

14 diverter assembly 10 could equally be attached to an 

15 annulua choke body connected to an annulus wing 

16 branch and an annulus bore of the well, and used to 

17 divert fluids flowing into or out from the annulus 

18 bore. 
19 

20 Fig 2 shows an alternative embodiment of a diverter 

21 assembly 10' attached to the Christmas tree 16, and 

22 like parts will be designated by like numbers having 

23 a prime. The Christmas tree 16 is the same 

24 Christmas tree 16 as shown in Fig 1, so these 

25 reference numbers are not primed. 
26 

27 The housing 20' in the diverter assembly 10' is 

28 cylindrical with an axial passage 22'. However, in 

29 this embodiment, there is no leteral passage, and 

30 the upper end of the axial passage 22' terminates in 

31 an aperture 30' in the upper end of the housing 20', 
3 2 so that the upper end of the housing 20' is open. 
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1 Thus, the axial passage 22' extends all of the way 

2 through the housing 20' between its lower and upper 

3 ends. The aperture 30' can be connected to external 

4 pipework (not shown) . 
5 

6 Fig 3 shows a further alternative embodiment of a 

7 diverter assembly 10" , and like parts are 

8 designated by like numbers having a double prime. 

9 This figure is cut off after the valve V2 ; the rest 

10 of the Christmas tree is the same as that of the 

11 previous two embodiments. Again, the Christmas tree 

12 of this embodiment is the same as those of the 

13 previous two embodiments, and so these reference 

14 numbers are not primed. 
15 

16 The housing 20'' of the Pig 3 embodiment is 

17 substantially the same as the housing 20' of the Fig 

18 2 embodiment. The housing 20" is cylindrical and 

19 has an axial passage 22" extending therethrough 

2 0 between its lower and upper ends, both of which are 

21 open. The aperture 30" can be connected to 

2 2 external pipework (not shown) . 
23 

24 The housing 20" is provided with an extension 

25 portion in the form of a conduit 32", which extends 

26 from near the upper end of the housing 20", down 

27 through the axial passage 22" to a point beyond the 

28 end of the housing 20"- The conduit 32" is 

29 therefore internal to the housing 20", and defines 

30 an annulus 34" between the conduit 32" and the 

31 housing 20 ' ' . 
32 
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1 The lower end of the conduit 32' ' is adapted to fit 

2 inside a recess in the choke body 12, and is 

3 provided with a seal 36, so that it can seal within 

4 this recess, and the length of conduit 32'' is 

5 determined accordingly. 
6 

7 As shown in Fig 3, the conduit 32'' divides the 

8 space within the choke body 12 and the diverter 

9 assembly 10'' into two distinct and separate 

10 regions. A first region is defined by the bore of 

11 the conduit 32'' and the part of the production wing 

12 bore 14 beneath the choke body 12 leading to the 

13 outlet IS. The second region is defined by the 

14 annulus between the conduit 32'' and the housing 

15 20' '/the choke body 12. Thus, the conduit 32'' 

16 forms the boundary between, these two regions, and 

17 the seal 36 ensures that there is no fluid 

18 communication between these two regions, so that 

19 they are completely separate. 
20 

21 In use, the embodiments of Pigs 2 and 3 function in 

22 substantially the same way. The valves VI and V2 

23 are closed to allow the choke to be removed from the 

24 choke body 12 and the diverter assembly 10', 10'' to 

25 be clamped on to the choke body 12, as described 

26 above with reference to Fig 1. Further pipework 

27 leading to desired equipment is then attached to the 

28 aperture 30', 30''. The diverter assembly 10', 10'' 

29 can then be used to divert fluids in either 

30 direction therethrough between the apertures 18 and 

31 30', 30''. In the Fig 2 embodiment, there is the 

32 option to divert fluids into or from the well, if 
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1 the valves VI, V2 are open, and the option to 

2 exclude these fluids by closing at least one of 

3 these valves. In the Pig 3 embodiment, no fluids 

4 can enter or leave the well, due to the seal 36; 

5 this embodiment can only be used to divert fluids up 

6 or down the conduit 32 " . The Fig 3 embodiment 

7 provides the additional security of a third barrier 

8 formed by the seal 36, against any fluids leaking 

9 out of the well. The Fig 2 embodiment can be used 

10 to recover fluids from or inject fluids into a well. 

11 The Fig 2 and Fig 3 embodiments may equally be 

12 clamped to an annulus choke body of an annulus wing 

13 branch leading to an annulus bore of a well, rather 

14 than the production choke body and production wing 

15 branch illustrated here. 
IS 

17 Fig 4 shows a further embodiment of a diverter 

18 assembly which is similar to the Fig 3 embodiment, 

19 and like parts are designated with like reference 

2 0 numbers having a triple prime. The difference from 

21 the Fig 3 embodiment is that the annulus 34 "' 

22 between the conduit 32'" and the housing 20"' is 

23 open at its upper end, leading to an aperture 38"' 

24 in the side wall of the housing 20'". This 

25 embodiment provides a first flow region defined by 

26 the bore of the conduit 32'" and a second flow 

27 region defined by the annulus 34"' . Since the 

28 annulus 34"' is in communication with the wing 

29 branch and the aperture 38"', fluids can also flow 

30 in the second flow region. As the first and second 

31 regions are separated from each other by the conduit 

32 32'", simultaneous flow in the first and second 
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1 flow regions may take place. The flow may be in the 

2 same direction, or different directions. 
3 

4 Optionally, the apertures 30" ' and 38'" may be 

5 connected by pipework (not shown} . so that fluids may 

6 flow through one of the flow regions , through the 

7 pipework, and then through the other of the flow 

8 regions. Flow could take place in either direction, 

9 depending on whether recovery or injection of fluids 

10 is required. Optionally, the fluids could pass via 

11 a processing apparatus located in the pipework 

12 connecting the first and the second flow regions . 

13 Optionally, only a proportion or a component of the 

14 fluids could be returned to the other of the first 

15 and the second flow regions after processing to 

16 remove the rest of the fluids. For example, 

17 produced fluids (a combination of hydrocarbons, 

18 water and sand) could be recovered from a well via 

19 the annulus 34''', processed to separate the 

2 0 hydrocarbons from the water and sand, and only the 

21 hydrocarbons could be returned to the bore of the 

22 conduit 32''' for recovery. To inject fluids, the 

23 flow direction could be reversed. 
24 

25 Thus, the invention provides a means for diverting 

26 the fluids from a first portion of a first flowpath 

27 (e.g. the annulus 34"') to a second flowpath (e.g. 

28 the pipework connecting the aperture 38"' to the 

29 aperture 30"') and a means for diverting the fluids 

30 from the second flowpath to a second portion of the 

31 first flowpath (e.g. the bore of the conduit 32"'}. 
32 
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1 These embodiments have the advantage of providing a 

2 safe way to connect further pipework to the well, 

3 without having to disconnect any of the existing 

4 pipework, and without a significant risk of fluids 

5 leaking from the well into the ocean. 
6 

7 Modifications and improvements may be incorporated 

S without departing from the scope of the invention. 

9 For example, as stated above, the diverter assembly 

10 could be attached to an annulus choke body, instead 

11 of to a production choke body. 
12 

13 The uses of the invention are very wide ranging. 

14 The further pipework attached to the flow diverter 

15 assembly could lead to an outlet header, an inlet 

16 header, a further well, or some processing apparatus 

17 (not shown) . The processing apparatus itself could 

18 be one or more of a wide variety of equipment. For 
IS example, the processing apparatus could comprise a 

20 pump or process fluid turbine, for boosting the 

21 pressure of the fluid. Alternatively, or 

22 additionally, the processing apparatus could inject 

23 gas or steam into the well fluids. The injection of 

24 gas could be advantageous, as it would give the 

25 fluids "lift", making them easier to pump. The 

26 addition of steam has the effect of adding energy to 
2 7 the fluids. 

28 

29 The processing apparatus could also enable chemicals 

30 to be added to the well fluids, e.g. viscosity 

31 moderators, which thin out the produced fluids, 

32 making them easier to pump, or pipe skin friction 
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moderators, which minimise the friction between the 
fluids and the pipes. The chemicals/ injected 
materials could be added via one or more additional 



input conduits. The processing apparatus could also 
comprise a fluid riser, which could provide an 
alternative route to the surface for the produced 
fluids. The processing equipment could 
alternatively or additionally include measurement 
apparatus, e.g. for measuring the temperature/f low 
rate/constitution/ consistency, etc. The separation 
equipment may be adapted to separated gas, water, 
sand/debris and/or hydrocarbons. 



Many of these processes may never have been 
envisaged when the Christmas tree was originally 
installed, and the invention provides the advantage 
of being able to adapt these existing trees in a low- 
cost way without risking leaks. 
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MARS CHOKE INSERT WELL FLUID DIVERTER. 
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MARS CHOKE FLOW LINE FLUID DIVERTED 
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MARS CHOKE FLOWLINE FLUID DIVERTED 




